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(57) Abstract : 



PROBLEM TO BE SOLVED: To provide a high-frequency filter which can be 
made small in size. 

SOLUTION: This high-frequency filter has a ladder-type resonator filter 
16, where a plurality of first surface acoustic wave resonators or film 
bulk resonators are connected in the shape of a ladder circuit, a first 
terminal and a second terminal 7, a series arm inductance 2 and a 
parallel arm capacitance 3, which are connected between the ladder-type 
resonator filter 6 and the first terminal 7, and a series arm 
capacitance 4 and parallel arm inductance 5 which are connected between 
the ladder-type resonator filter 16 and the second terminal 7. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ladder form resonator filter which connected two or more 
1st surface acoustic wave resonator or 1st film bulk resonator in the 
shape of a ladder, The serial arm inductance and juxtaposition arm 
capacity which were connected between the 1st terminal and the 2nd 
terminal, and said ladder form resonator filter and said 1st terminal, 
The high pass filter characterized by having the serial arm capacity and 
the juxtaposition arm inductance which were connected between said 
ladder form resonator filter and said 2nd terminal. 

[Claim 2] It is the high pass filter characterized by grounding each end 
of said juxtaposition arm capacity and said juxtaposition arm inductance 
in a high pass filter according to claim 1. 

[Claim 3] It is the high pass filter characterized by connecting said 
the 1st terminal and 2nd terminal to the differential terminal of 
differential form amplifier or a differential form mixer in a high pass 
filter according to claim 1 or 2. 

[Claim 4] It sets from claim 1 to one high pass filter of the 3 
publications, and either [ at least ] said serial arm inductance or a 
juxtaposition arm inductance is the passband frequency fO of this high 
pass filter. High pass filter which is the 2nd surface acoustic wave 
resonator or the 2nd film bulk resonator which has an impedance 
characteristic as an inductance equivalent, and is characterized by 
being formed on the same chip as said 1st surface acoustic wave 
resonator or the 1st film bulk resonator. 

[Claim 5] The output signal which consists of a passband frequency fO of 
a filter which passed this high pass filter in one high pass filter of 
the 4 publications from claim 1 is a high pass filter characterized by 
amplitude deflection being **10 degrees or less mutually mutually 
[ **ldB or less and a phase excursion ] on the basis of 180 degrees 
between the 1st terminal and the 2nd terminal. 



[Claim 6] In a high pass filter according to claim 3 the output or input 
resistance of the passband frequency fO and angular-frequency 
omegaO=2pifO of this high pass filter RFil, the difference input in this 
frequency band of differential form amplifier or a differential form 
mixer, or differential output resistance — RDiff ** — carrying out — 
said serial arm inductance L+ And juxtaposition arm inductance L- (RFil- 
RDiff) 0**20% of l/2-/omega, said serial arm capacity C - And 
juxtaposition arm capacity C+ High pass filter characterized by being 
0**20% of (RFil-RDiff)-l/2-/omega. 

[Claim 7] It sets to a high pass filter according to claim 6, and they 
are said RFil, L+ and L-, and C+. And C - High pass filter characterized 
by being L+**L-=RDiff / (2omega0) **20%, and C+**C-=2/ (RDiff and omega 
0)**20% 2 RFil=RDiff / 2**20%. 

[Claim 8] The high pass filter characterized by said thing [ that it is 
2 RFil**RDiff/2=50ohm**20% ] in a high pass filter according to claim 7. 
[Claim 9] The RF circuit where said high pass filter is characterized by 
being one of high pass filters according to claim 8 from claim 1 in the 
RF circuit which used the high pass filter for the receiving circuit at 
least. 

[Claim 10] The antenna common machine with which said high pass filter 
is characterized by being one of high pass filters according to claim 8 
from claim 1 in the antenna common machine which makes transmission and 
reception possible with a single antenna by using a high pass filter for 
a receiving circuit at least, separating a sending signal and an input 
signal, sending the sending signal from a sending circuit to an antenna, 
and sending the input signal from an antenna to a receiving circuit. 
[Claim 11] The wireless terminal characterized by said antenna common 
machine being an antenna common machine according to claim 10 in the 
wireless terminal equipped with the antenna and the antenna common 
machine. 

[Claim 12] The wireless terminal characterized by for said antenna 
common machine being an antenna common machine using a high pass filter 
according to claim 3, and said differential form amplifier or a 
differential form mixer being some of integrated circuits for a direct 
conversion method recovery, or integrated circuits for a low 
intermediate frequency method recovery in a wireless terminal according 
to claim 11. 

[Claim 13] The wireless terminal characterized by the wireless terminal 
being a mobile radio terminal in a wireless terminal according to claim 
11 or 12. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the wireless terminal 
using the suitable surface acoustic wave (it abbreviates to SAW Surface 
Acoustic Wave and the following) resonator filter for a mobile radio 
terminal or the high pass filter using a film bulk resonator (it 
abbreviates to FBAR Film Bulk Acoustic Resonator and the following) 
filter, the RF circuit equipped with the high pass filter, the antenna 
common machine using the RF circuit, and its antenna common machine. 
[0002] 

[Description of the Prior Art] At the mobile radio terminal, 
conventionally, the receiving RF signal was once changed into the 
comparatively high intermediate frequency, and the heterodyne method to 
which it restores through amplifier, a filter, etc. further has been 
used. In recent years, the direct conversion recovery method and the low 
intermediate frequency recovery method are examined by the dual band 
terminal and the code division multiple access CDMA (Code 
DivisionMultiple Access) terminal for simplification of high frequency 
(RF) circuitry. 

[0003] Generally, by said direct conversion recovery method or the low 
intermediate frequency recovery method, the low noise amplifier (it 
abbreviates to LNA Low Noise Amplifier and the following) of a 
differential form (differential) and the mixer (it abbreviates to Mix. 
Mixer and the following) of a differential form are used. However, the 
former, a high pass filter or an antenna common machine, said LNA, or 
Mix. It is seldom taken into consideration about connection. For example, 
in order to take out the receiving system output of an antenna common 



machine from the filter to build in direct picking, it is a single end 
form, and it is said differential form LNA or differential form Mix. In 
between, a mismatch arises. 

[0004] It is considered to be the most general technique to use the 
balance-imbalance conversion circuit constituted from a distributed 
constant track as shown for canceling this at drawing 1 . It is lambda/4 
coupler with which an imbalance input terminal consists in 41 in drawing, 
and a balance output terminal and 43 consist of a microstrip line of 
quadrant wavelength in 42. 

[0005] However, in order that this conversion circuit may consider a 
quadrant wavelength (lambda/4) track as a basic configuration, its 
volume is large and it is a big problem to the miniaturization of the 
whole RF circuit. There are Product Hotline Magazine Vol. 34 2000. 1 P17- 
22 as reference with which the balance-imbalance conversion circuit was 
indicated. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention solves the 
trouble that the trouble accompanying connection with the differential 
form LNA, differential form Mix. and the high pass filter, or antenna 
common machine introduced by the near direct conversion recovery method 
adopted widely in the future and the low intermediate frequency recovery 
method, i. e. , the volume, is large, and the whole RF circuit becomes 
large-sized. 

[0007] Moreover, this invention offers other different methods from a 
balance-imbalance conversion circuit in order to satisfy the 
specification of GSM regulation 05.05 which is the specification of GSM. 
[0008] 

[Means for Solving the Problem] Generally, what made subordination 
connection of the dielectric resonator has been used for the antenna 
common machine for mobile radio terminals as a receiving system filter 
or a transmitting system filter. Especially in this invention, the 
microminiaturization of a high pass filter was attained by using the 
ladder form FBAR filter which connected within the chip two or more 
ladder form SAW resonator filters which connected two or more SAW 
resonators to the receiving system filter in the shape of a ladder 
within the SAW chip, or FBAR filters in the shape of a ladder. 
[0009] Next, it considers as the 1st receiving system output terminal of 
an antenna common machine through a serial arm inductance and the 
juxtaposition arm capacity to a ground from the output terminal of said 
ladder form SAW resonator filter or a ladder form FBAR filter (both are 
hereafter abbreviated to a ladder form resonator filter collectively). 



It considers as the 2nd receiving system output terminal of an antenna 
common machine through serial arm capacity and the juxtaposition arm 
inductance to a ground from the same output terminal of a ladder form 
resonator filter. Moreover, the latter differential form LNA or latter 
differential form Mix. The value of said serial arm inductance and a 
juxtaposition arm inductance, serial arm capacity, and juxtaposition arm 
capacity is set to a specific value based on an input impedance and the 
output impedance of a ladder form resonator filter. 

[0010] It becomes the specification with which this is satisfied of the 
specification of said GSM, and in the passband frequency of a ladder 
form resonator filter, with said 1st and 2nd terminals, mutually, the 
amplitude deflection of an output signal can realize **ldB or less on 
the basis of 180 degrees, and a phase excursion can realize **10 degrees 
or less. Therefore, the differential form LNA or differential form Mix. 
of an antenna common machine and the latter part Series connection is 
made possible. Moreover, this configuration is similarly realized about 
a mere ladder form resonator filter simple substance. 
[0011] 

[Embodiment of the Invention] Hereafter, this invention is explained 
using a concrete operation gestalt. GSM adopted as drawing 2 in 50% or 
more of the world which makes Europe a subject (Global System for Mobile 
Communications) The cellular-phone system of the base, i. e. , EGSM 
(Extended GSM) and DCS (Digital Communications System), The example of a 
frequency band is shown. In EGSM, in the case of 925~960MHz and DCS, 
transmit frequencies (fT) are served as to 1710-1785MHz, and, in 880- 
915MHz and received frequency (fR), received frequency (fR) serves as 
[ transmit frequencies (fT) ] a 1805-1880MHz frequency band in the 
example of this drawing. At the latest terminal, the dual band terminal 
which copes with both the frequencies of EGSMS and DCS at a single 
terminal has also appeared. The example of the dual band terminal with 
which the operation gestalt of this invention mentioned later can also 
cope with both the frequencies of EGSMS and DCS is shown. 
[0012] An example of the block diagram which the dual band terminal 
simplified to drawing 3 is shown. The analog front end which 44 in 
drawing equipped with the antenna and the conversion function in which 
in 45 a receiving circuit and 47 change an analog signal into a sending 
circuit, and an antenna common machine and 46 change 48 into a digital 
signal, and 49 are the baseband system signal-processing sections 
equipped with data memory, a controller, etc. , and have joint relation 
as shown in drawing. 

[0013] In order to treat the RF signal of a 900MHz band and a 1. 8GHz 



band, generally a circuit is complicated and a scale becomes large. 
Various new circuit systems are proposed for the miniaturization of a 
terminal. The OPLL (Offset Phase Lock Loop) modulation technique adopted 
by the transmitting system is a voltage controlled oscillator VCO 
(Voltage Controlled Oscillator) by the output of a PLL circuit. Direct 
modulation is added. Thereby, the circuitry of a transmitting system can 
be simplified sharply. 

[0014] On the other hand, about a receiving system, DC (Direct 
Conversion) recovery method and the low IF recovery method which do not 
use the conventional IF (Intermediate Frequency: intermediate frequency) 
are beginning to be examined. The block diagram at the time of using DC 
recovery method for an OPLL modulation technique and a receiving system 
is shown in a transmitting system at drawing 3 . 
[0015] The scale will become quite big if one chip realizes high 
frequency IC which generally adopted the aforementioned strange recovery 
method, in order [ moreover, ] to treat the signal of both a 900MHz band 
and a 1. 8GHz band within a chip — the cross talk between signal lines - 
- moreover — especially — a receiving system — noise (Common mode 
noise) from the ground of a chip It is necessary to stop as much as 
possible. To the latter, by making all signals into a differential form 
shows that effect of common mode noise is made very small in the circuit 
of a receiving system. Therefore, it is necessary to think that all 
circuits consist of differential forms by the receiving system of the 
block diagram shown in drawing 3 . 

[0016] The antenna common machine (Antenna Duplexer) 45 of drawing 3 
makes transmission and reception possible with the single antenna 44, 
when a sending signal and an input signal are separated, the sending 
signal from a sending circuit 47 is sent to an antenna 44 and it sends 
the feeble input signal from an antenna 44 to a receiving circuit 46. 
Moreover, with the antenna common vessel for dual bands, separation of 
the signal of a 900MHz band and a 1. 8GHz signal is also performed. 
Generally, an antenna common machine can be radically miniaturized by 
using a ladder form resonator filter, although constituted using the 
filter which combined the dielectric resonator. 

[0017] However, as these filters are shown concretely later, a signal 
output is one single end form to a ground. Therefore, the antenna common 
machine constituted using these filters cannot serve as a single end 
form, either, and a receiving system output terminal cannot carry out 
direct continuation to differential form RF IC of said receiving system. 
This invention makes this direct continuation possible. 
[0018] Drawing 4 is the block diagram of the antenna common machine for 



dual bands concerning the operation gestalt 1 of this invention. As 
shown in drawing, the antenna common machine 45 is equipped with the 
receiving system of EGSM, and the receiving system of DCS. By the 
receiving system of EGSM, the output signal from the single end terminal 
of the ladder form resonator filter 1 in an antenna common machine is 
outputted to the 1st receiving system output terminal 6 through the 
serial arm inductance 2 and the juxtaposition arm capacity 3 to a ground. 
Moreover, it outputs to the 2nd receiving system output terminal 7 
through the serial arm capacity 4 and the juxtaposition arm inductance 5 
to a ground. 

[0019] When the ladder form resonator filter 1 is seen from the 1st and 
2nd receiving system output terminals 6 and 7, the form of the circuit 
between a filter 1, a terminal 6, and 7 is the same, and has a relation 
of duality mutually. Therefore, as for the signal of delay and the 2nd 
receiving system output terminal 7, as for the signal of the 1st 
receiving system output terminal 6, a phase progresses [ a phase ] 
compared with the output terminal signal of the ladder form resonator 
filter 1. The above relation is realized completely similarly [ the 
receiving system of DCS ]. 8 — for juxtaposition arm capacity and 11, 
as for a juxtaposition arm inductance and 13, serial arm capacity and 12 
are [ a ladder form resonator filter and 9 / a serial arm inductance and 
10 / the 1st receiving system output terminal and 14 ] the 2nd receiving 
system output terminal. 

[0020] As for the juxtaposition arm capacity 3 and 10 and the 
juxtaposition arm inductances 5 and 12, the end is grounded as shown in 
this drawing. In addition, 50 in drawing is the transmitting system 
switch of EGSM, and 51 is the transmitting system switch of DCS. 
[0021] The phase contrast between the signals of said 1st and 2nd 
receiving system output terminals 6 and 7 becomes settled from the need 
that the differential form LNA or differential form Mix. connected to 
the latter part operates normally. Generally, if phase contrast is 90 
degrees or more 270 degrees or less, it will function fundamentally as a 
differential-circuit component. Circuit-consideration and numerical 
calculation showed that it was always possible to realize phase contrast 
between the signals of the 1st and 2nd receiving system output terminals 
6 and 7 with suitable 90-degree or more value of 270 degrees or less by 
using said circuitry. 

[0022] Therefore, this configuration enables it to carry out direct 
continuation of the receiving system output terminals 6 and 7 of the 
antenna common machine 45 to RF (RF-IC) IC 52 with the differential form 
LNA15 or differential form Mix. 18, as shown in drawing 5 and drawing 6 . 



Thereby, an unnecessary circumference circuit can be removed sharply. 
[0023] Moreover, the circuit 17 just behind the ladder form resonator 
filter 16 shown in drawing 5 and drawing 6 expresses the matching 
circuit of the ladder form resonator filter 16, and introduces it if 
needed. 

[0024] the capacity between the electrode fingers of the INTADIJITARU 
transducer (it omits Interdigital Transducer and Following IDT) from 
which an SAW filter generally constitutes a filter — moreover, a FBAR 
filter becomes capacitive [ an I/O impedance ] with the inter-electrode 
electrostatic capacity which counters in many cases. A matching circuit 
17 negates this capacity and, generally constitutes it from an 
inductance in many cases. A modular miniaturization can also be attained 
by forming this inductance, drawing 5 and the serial arm inductance L+2 
of drawing 6 , and the juxtaposition arm inductance L~5 in the module of 
an antenna common machine in the same process. Moreover, the ladder form 
resonator filter 16 forms a SAW resonator or FBAR (resonator) in a chip, 
as shown in drawing 5 and drawing 6 , and it connects it to a ladder 
(ladder) circuit form. 

[0025] A ladder form SAW resonator filter is IEEE. Transaction 
URUT0RAS0N Ferro EREKU Flake K0NT0R0 The 42nd volume, 495 to 508 term, 
1995 (M. ) [ Hikita, N. Shibagaki, KSakiyama and KHasegawa, ] [ "Design 
methodology and experimental results for ] new ladder-type SAW resonator 
coupled filter, "IEEE It is stated to 

Trans. Ultrason. Ferroelec. Freq. Contr. , vol. UFFC-42, pp. 495-508, and 1995. 
[0026] A ladder form FBAR filter is a proceeding. 0BU IEEE Ultra Sonics 
Symposium It is stated in 887 to 890 term, and 1999 (J. D.Larson III, 
SM. R. Ruby, P. Bradley, Y. Oshmyanaky, "A BAW antenna duplexer for 
thel900MHz PCS band, "in Proc. IEEE Ultrason. Symp. pp. 887-890, 1999.). 
[0027] As shown in drawing 5 and drawing 6 in the case of this operation 
gestalt, the high pass filter was constituted by the ladder form 
resonator filter 16, a matching circuit 17, the serial arm inductance 2, 
the juxtaposition arm capacity 3, the serial arm capacity 4, and the 
juxtaposition arm inductance 5, and the receiving system is equipped 
with this high pass filter even if there are few antenna common machines 
45. 

[0028] By the configuration of drawing 4 , integrated-circuit RF-IC52 
and direct continuation of the direct conversion recovery method which 
had the antenna common machine 45, the differential form LNA15, or 
differential form Mix. 18 as it indicated drawing 5 and drawing 6 that it 
explained above, or a low intermediate frequency recovery method become 
possible, and useless space is deleted. Moreover, the miniaturization of 



an antenna common machine module can also be attained by realizing the 
matching circuit 17, the serial arm inductance 2, or the juxtaposition 
arm inductance 5 of the ladder form resonator filter 16 in the same 
process. 

[0029] Other operation gestalten of this invention are shown in drawing 
7 , drawing 8 , and drawing 9 . The operation gestalt 2 is shown in 
drawing 7 . It sets in the operation gestalt 1 shown in drawing 4 , and 
this operation gestalt is SAW resonator 19a and 19b in either [ at 
least ] the serial arm inductance 2 or the juxtaposition arm inductance 
5. Or FBAR20a and 20b It replaces. This SAW resonator or FBAR has an 
impedance as an inductance equivalent on the passband frequency fO of a 
receiving system ladder form resonator filter. Furthermore, this 
resonator is formed in the same chip as said ladder form resonator 
filter. 

[0030] In the case of the operation gestalt 2 shown in drawing 7 , they 
are the ladder form resonator filter 16, a matching circuit 17, and SAW 
resonator 19a. Or the high pass filter is constituted by FBAR20a, the 
juxtaposition arm capacity 3, the serial arm capacity 4, SAW resonator 
19b, or FBAR20b. 

[0031] Next, the operation gestalt 3 is shown. It sets in the operation 
gestalt 1 shown in drawing 4 , and the example of drawing 8 is SAW 
resonator 21a and 21b in either [ at least ] the serial arm capacity 4 
or the juxtaposition arm capacity 3. Or FBAR22a and 22b It replaces. 
Resonators, such as this, have an impedance as a capacity equivalent on 
the passband frequency fO of a filter. Furthermore, this resonator is 
formed in the same chip as the ladder form resonator filter 16. 
[0032] In the case of the operation gestalt 3 shown in drawing 8 , they 
are the ladder form resonator filter 16, a matching circuit 17, the 
serial arm inductance 2, and SAW resonator 21a. Or the high pass filter 
is constituted by FBAR22a, SAW resonator 21b or FBAR22b, and the 
juxtaposition arm inductance 5. 

[0033] The operation gestalt 4 is shown in drawing 9 . SAW resonator 19a 
which becomes an inductance equivalent about five with the serial arm 
inductance 2 and the juxtaposition arm inductancefO in the operation 
gestalt 1 shown in drawing 4 , and 19b Or FBAR20a and 20b SAW resonator 
21a which replaces and becomes capacity equivalent about three by the 
serial arm capacity 4 and the juxtaposition arm capacityfO, and 21b Or 
FBAR22a and 22b It replaces. These resonators are formed in the same 
chip as the ladder form resonator filter 16. 

[0034] In the case of the operation gestalt 4 shown in drawing 9 , they 
are the ladder form resonator filter 16, a matching circuit 17, and SAW 



resonator 19a. Or FBAR20a and SAW resonator 21a Or the high pass filter 
is constituted by FBAR22a, SAW resonator 21b or FBAR22b, SAW resonator 
19b, or FBAR20b. 

[0035] Next, it explains that said SAW resonator operates also as a 
capacity also as an inductance. The SAW resonator 23 is shown in drawing 
10 , and the example of FBAR24 is shown in drawing 11 . Drawing 10 forms 
a reflector 56 in the both sides of IDT55 created on the piezo-electric 
substrate 54, and constitutes a SAW resonator. Drawing 11 is the thing 
in which FBAR24 was formed in the upper part of the silicon substrate 57 
grade emasculated [ resonator / diaphragm-like / piezo-electric / thin 
film ] in the oscillating section by back etching etc. , and 58 is an 
electrode. In addition, each equal circuit is shown in drawing 10 and 
the left-hand side in drawing of drawing 11 . 

[0036] The impedance Z of these resonators is Im at resonance frequency 
fr, as shown in drawing 1212 . At (Z) **0 and antiresonant frequency fa, 
it is Im. It becomes (Z) **infinity. In Z, on a frequency lower than fr, 
Z becomes inductivity (inductive) between capacitive, and fr and fa so 
that drawing 12 R> 2 may show. It becomes capacitive again on a 
frequency still higher than fa. A setup of fr and fa becomes settled in 
the repeat pitch of an electrode finger with a SAW resonator, and mainly 
becomes settled by the thickness of a piezo-electric thin film in FBAR. 
Therefore, as shown in drawing 7 , drawing 8 , and drawing 9 , the SAW 
resonator or FBAR which serves as an inductance or capacity equivalent 
on the passband frequency fO of a filter is always realizable. 
[0037] Next, L+ in drawing 5 - drawing 9 , C+, L-, C - A value is 
considered. The circuit to which a phase is generally advanced, and the 
circuit to delay can be expressed in pi form circuit of drawing 13 and 
drawing 14 . For example, it is RFil about the resistance which looked 
at the ladder form resonator filter 16 side as shown in drawing 5 . It 
is RDiff about the resistance which carried out and looked at 
differential LNA15 side. It carries out. Let pi form circuit of drawing 
13 be the circuit which carries out impedance conversion of the 2 RFil 
to RDiff/2 by fO, and delays 90 degrees of phases. Let pi form circuit 
of drawing 14 be the circuit to which impedance conversion of the 2 RFil 
is carried out to RDiff/2 by fO, and 90 degrees of phases are advanced. 
At such conditions, they are L+, C+, L-, and C. - Uniquely, it does not 
become settled. However, it is C+ of drawing 13 further. L of drawing 14 
- If the conditions which produce parallel resonance in fO are added 
when parallel connection is carried out, said parameter will be 
determined as a meaning and will become the following. In addition, 
omega 0 in a formula is angular frequency. 



[0038] 

pi form circuit of drawing 13 R> 3 and drawing 14 is connected to 
juxtaposition at the output of the ladder form resonator filter 16 of 
L+=L-=(RFil-RDiff)l/2/omega0C+=C-=(RFil-RDiff)-l/2/omega0 drawing 5 , 
and it considers as the 1st output terminal 6 and 2nd output terminal 7. 
At fO, it is the output resistance RFil of the ladder form resonator 
filter 16. Impedance conversion of twice, i. e. , the 2 RFil, is carried 
out in each pi form circuit, and it is set to RDiff/2. Furthermore, 
output resistance is RDiff if a phase takes this etc. out by 
differential mutually to them, since the output of opposition is 
obtained by the 1st output terminal 6 and 2nd output terminal 7. It 
becomes. Moreover, since parallel connection of the 2 RFil is carried 
out, an input side is RFil. It becomes. Namely, the output resistance 
RFil of the ladder form resonator filter 16 and input resistance RDiff 
of differential LNA15 It can be made completely in agreement. 
[0039] Furthermore, it is C+ of drawing 13 and drawing 14 . L - Parallel 
resonance is carried out by fO. At the frequency near fO, it is C+. L - 
Since, as for a parallel circuit part, an impedance becomes infinity 
mostly, even if it removes this parallel circuit part, substantial 
effect is checking the very small thing. Namely, C+ L - It is drawing 5 
which removed the parallel circuit part. 

[0040] Moreover, in order to guarantee sufficient engine performance if 
the variation in high frequency IC 52 etc. is taken into consideration 
when carrying out direct continuation of the antenna common machine 45 
to the differential form LNA15 like drawing 5 , the amplitude deflection 
during the output of the 1st output terminal 6 and the 2nd output 
terminal 7 needs to be based **ldB or less on 180 degrees, and a phase 
excursion bases it **10 degrees or less. It turned out that it is 
necessary to hold down ****** and each value to **20% of variation width 
of face at each value of L+ and C+ which showed deflection, such as this, 
previously, L-, and C-. 

[0041] Moreover, when satisfying 2 RFil=RDif f/2, the 1/0 resistance of 
drawing 13 and pi circuit of drawing 14 of above RDiff [ considering the 
viewpoint on a circuit design / RFil and RDiff ] corresponds. In this 
case, a circuit design with the highest precision is possible. Therefore, 
it is given by L+**L-**RDif f/2omega0 and C+**C-**2/ (RDif f-omega 0) in 
this case. Furthermore, in the RF of a GHz band, all measurement 
machines are 50-ohm systems. With the aforementioned relational 
expression, by being referred to as 2 RFil=RDiff / 2= 50 ohms, the 
antenna common machines with a very high precision also including an 
evaluation system other than a circuit design can be realized, and many 



technical problems accompanying the differential form LNA15 or the 
direct continuation of differential form Mix. 18 are solved. 
[0042] Although the above argument was explained using drawing 5 , its 
same is completely said of drawing 6 R> 6 - drawing 9 . Moreover, 
although the antenna common machine was explained in full detail for the 
example, even if it is a ladder form SAW resonator filter simple 
substance or a ladder form FBAR filter simple substance, the same 
relation is completely realized. 

[0043] Next, the operation gestalt 5 is shown. The concrete example of a 
chip configuration is shown in drawing 15 and drawing 16 . Drawing 16 
(b) is a sectional view on the A-A' line of drawing 16 R> 6 (a) in the 
case where drawing 15 R> 5 used the configuration of drawing 9 for the 
example, and a ladder form SAW resonator filter and drawing 16 use a 
ladder form FBAR filter. However, the part related to the SAW filter 
chip 28 and the FBAR filter chip 29 was expanded and shown directly. 
[0044] 25 in drawing is the input terminal of the SAW filter chip 28 and 
the FBAR filter chip 29, and they are the 1st and 2nd output terminals 
which 26 and 27 connect with the differential form LNA15 or differential 
form Mix. 18. L+ equivalent on the SAW filter chip 28 and the FBAR filter 
chip 29 in these examples, C+, L-, C - Although the example altogether 
constituted from a SAW resonator or FBAR was shown, it is also 
completely the same as as shown in drawing 7 and drawing 8 R> 8, when 
forming a part on a chip. 

[0045] The operation gestalt 6 is shown in drawing 17 . It is the wide- 
band code-division multiple access WCDMA using the 2GHz band with which 
the future service with near drawing 17 is started (Wideband CDMA). It 
is the case of a terminal. In WCDMA, transmit frequencies are 
fT=1920-1980MHz and received frequency is fR=2110-2170MHz. Moreover, an 
antenna common machine constitutes a transceiver system using a filter 
not using a switch for a transmission-and-reception coincidence message. 
Drawing shows the example which constituted not only a receiving system 
filter but the transmitting system filter using the ladder form 
resonator filter. 

[0046] In order to carry out direct continuation of the differential 
form LNA15 to the antenna common machine 45, it dichotomizes using the 
SAW resonators 21a and 21b (or FBAR(s) 22a and 22b) which are the SAW 
resonators 19a and 19b (or FBAR(s) 20a and 20b) and juxtaposition arm 
resonators which are a serial arm resonator from the output terminal of 
a receiving system ladder form resonator filter, and let each be the 1st 
receiving system output terminal 6 and the 2nd receiving system output 
terminal 7. 



[0047] Direct continuation of the difference input terminal of 
differential LNA15 is carried out to the terminals 6 and 7, such as this. 
Moreover, although the SAW resonators 21a and 21b (or FBAR(s) 22a and 
22b) which are the SAW resonators 19a and 19b (or FBAR(s) 20a and 20b) 
and a juxtaposition arm resonator were shown about the case where it 
forms in the chip of a ladder form resonator filter, as shown in drawing 
5 , they may be formed outside a chip, and may combine both like drawing 
7 and drawing 8 . 

[0048] 53 in drawing is the loudspeaker and microphone by which a 
receiving system high pass filter and 59 were connected to 60, and a 
transmitting system high pass filter and 61 were connected to the 
baseband system signal-processing section 49. 

[0049] Although said operation gestalt explained the case where a high 
pass filter (RF circuit) was used for a mobile radio terminal, in 
addition to this, the high pass filter (RF circuit) concerning this 
invention is applicable to other terminals, such as a fixed wireless 
terminal, a satellite communication terminal, and an optical- 
communication terminal. 
[0050] 

[Effect of the Invention] As mentioned above, possibility of being 
introduced in the terminal corresponding to CDMA they are [ CDMA ] dual 
band correspondence or a new system like the latest cellular phone as 
the operation gestalt explained sets to a very high direct conversion 
recovery method, a low IF recovery method, etc. , and this invention is 
an antenna common machine, the differential form LNA, or differential 
form Mix. Direct continuation is made possible. By said configuration of 
this invention, useless space can be reduced sharply. And an extensive 
improvement can be aimed at also in improvement in design nature, the 
ease of evaluation, etc. 
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1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view of a balance-imbalance conversion 
circuit. 

[Drawing 2] It is drawing showing frequency arrangement of European EGSM 
and DCS. 

[Drawing 3] It is the block diagram of a dual band terminal. 
[Drawing 4] It is the block diagram of the antenna common machine for 
dual bands concerning the operation gestalt 1 of this invention. 
[Drawing 5] It is the circuit diagram showing the condition of having 
carried out direct continuation of the receiving system output terminal 
of the antenna common machine by this invention to RF IC which has the 
differential form LNA. 

[Drawing 6] It is the circuit diagram showing the condition of having 
carried out direct continuation of the receiving system output terminal 
of the antenna common machine by this invention to RF IC which has 
differential form Mix. 

[Drawing 7] It is the circuit diagram showing the condition of having 

carried out direct continuation of the receiving system output terminal 

of the antenna common machine concerning the operation gestalt 2 of this 

invention to RF IC which has the differential form LNA. 

[Drawing 8] It is the circuit diagram showing the condition of having 

carried out direct continuation of the receiving system output terminal 

of the antenna common machine concerning the operation gestalt 3 of this 

invention to RF IC which has the differential form LNA. 

[Drawing 9] It is the circuit diagram showing the condition of having 

carried out direct continuation of the receiving system output terminal 

of the antenna common machine concerning the operation gestalt 4 of this 

invention to RF IC which has the differential form LNA. 

[Drawing 10] It is drawing showing a SAW resonator and its equal circuit. 

[Drawing 11] It is drawing showing FBAR and its equal circuit. 

[Drawing 12] It is drawing showing the impedance characteristic of a SAW 

resonator and FBAR. 

[Drawing 13] It is drawing showing the equal circuit of pi form. 
[Drawing 14] It is drawing showing the equal circuit of pi form. 
[Drawing 15] It is drawing showing the chip block diagram of the ladder 
form SAW resonator filter concerning this invention. 

[Drawing 16] It is drawing showing the chip block diagram of the ladder 
form FBAR filter concerning this invention. 



[Drawing 17] It is the example of the antenna common machine for WCDMA 
and the block diagram of a WCDMA terminal by this invention. 
[Description of Notations] 

1 Eight A ladder form SAW resonator filter or ladder form FBAR filter 

2 Nine Serial arm inductance 

3 Ten Juxtaposition arm capacity 

4 11 Serial arm capacity 

5 12 Juxtaposition arm inductance 

6 13 1st receiving system output terminal 

7 14 2nd receiving system output terminal 

15 Differential Form LNA 

16 Ladder Form Resonator Filter 

17 Matching Circuit 

18 Differential Form Mix 

19, 21, 23 SAW resonator 

20, 22, 24 FBAR 

25 Input Terminal 

26 27 Output terminal 

28 Chip in Which SAW Resonator Filter was Formed 

29 Chip in Which FBAR Filter was Formed 

44 Antenna 

45 Antenna Common Machine 

46 Receiving Circuit 

47 Sending Circuit 

48 Analog Float End 

49 Baseband System Signal-Processing Section 

50 Transmitting System Switch of EGSM 

51 Transmitting System Switch of DCS 

52 High Frequency Switch 

53 Receiving System High Pass Filter 

59 Transmitting System High Pass Filter 

60 Loudspeaker 

61 Microphone 
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«MI^7 -f /l^j&MftRSfUC . 
[003 1 ] &££t£8!II 3 &7iit. 08<7>Mi±. 04 

fciStf-gSBBJB 1 t-i3^"Cltt?!lBE^*4 4fcl±^MS 

l3<S)^<kt- 7f*SAW4±Jif|2 la . 2 1b* 
S^liFBAR2 2a . 2 2b TM%Mtfzi>CDTfo 

[0032] H8t=^tmi0Kii3^)*&, ?y-im 

M%s7 ^M16, 1 7 , B?0||>f * y 

X2, SAWftilt§2 la ife|,^(iFBAR2 2a . S 
AW*S2 1 b#>£V^2F BAR 2 2 b, MMMW y 
*f9?yX3\zi. t)-mfflm? >(M«§ilTUS t 
[0033] H9 izmmBM4 04 tSsr^Kt 

i fcfc v , e^liiM y ^ * y x 2 k m#jbh y 

¥7 ?yX5 Srf o T^WJfc-f y^? V.X k S A 
W4±JgHl 9a . 1 9b ife|,HfiFBAR20a . 2 0 

b xm^mt. w.mm&M4 1 0 xm 

mmzmMt%:& SAW4±Jg^2 la s 2 1b fc&^Ji 
F BAR 2 2a . 2 2b t^^J&tfcitfrC&So Ztl 

[0034] 09 tzjrtt mmmrn a oit-g-. =?y-i$±t 

M^y -f^l6, »^0S& 1 7 . S AW±±M$s 1 9a 
$)l,H|lFBAR2 0a , S AWifcJS£S2 1 a 
F BAR 2 2a . SAW4±f|£§2 1 bfe&WiF B AR 
22b. SAWitJgUl 9bfe5V^(iFBAR20 bC 



[003 5] mzmz s AW4tfg#l£M y¥9?yxb 

Lxi>®&kLxi>mft-?&zt*mm-t&, mi oc 

SAW4*®§§2 3. 01 lfcFBAR2 4c0^!l^*-f- o 
ilOli. J±«*^ 5 4 ±£ffr£ UIDT55 COMfil 
tCR«» 5 6 iffllX . S AW4±«g£§£«fiSt Lfc t> COT' 

^±gPtCFBAR2 4trffML^iOf\ 5 8(iti 
T£>£. ^rfe. 010. 01 lc^H^fJJt-eti-e'tiO 

[0036] itL^co4±ft^(7)-f yt- /yxzii El 

1 2 fc^rT J: -5 ^RfflaSKf,. Tli. In ( Z ) = 
0. M£3gJ3«dRf a Tt±, Im (Z) ^ooJ:^, il 

2 x o iz . f r i o ffiv ^aasrns z 

tt. f r fcf a O^-C'(4Zi±^tt (-jy^r^') ££■ 
f a com^ii . s AW*«tliiIM 0 M L b' -/ 

f-. F B A RT"iiJ±m?ilKOl¥§ X'^ZMt %*r>X 

07. us. 09t*-rj;3(;c. 7 -f^coaanwsffl 

A w4tS§l* •£> WiF B A tl^ajnllflBTft 4 . 
[ 0 0 3 7 ] &t05--09fcJi;(t£L + . C + . L 

- . c- (DrnzMLx^mth, -mzimzmt-zz. 
mnb mm . 0i3i;0i4c7)^ &m%xm 

-tZt tp? § £> . Mi. if 0 5 fc^rT J: 3t7 ¥-&gM 
^y^)V^ 1 6«*^fc^fitR F ii kt. HKlLNA 

1 5H*ji.fcjHflL£RD iff t-rs. 01 3<nnmim 

i±. f 0 -C2 R F ii2rR Di ff /2^>f y t-^y^lQft 
L. fiffi$:90° S^it-l»IlIS&i:^-|>„ 014c7)7T 

f 0 T2 R Fil SrR Diff yf-f>x 

L\ C + . L- . C- li—mizlZMt 
t>&\\ L^L. S^t013OC + i:014coL- i± 

[0038] 

L + =L" =( Rp ii ■ R D iff ) 1/2 /w 0 
C + =C- =( Rfh • R Di ff )- 1/2 /« 0 
m5cr,=y^-m^M.^y 4)V9 1 6coai7Jt-M?!lt01 
3fc014<O*JBHI»*S8ttL, micoftJjM^etm 

1 6tOtfJ}jj£SiRFii 02fS. -T^*>. 2 R Kil 36*# 

tcojtjtmffiTJ yv-yyxT$m^ix, R Diff /2k 

^r^„ Sl»ai7Jffii i 6kll2^Mf7(: 

^Kj-C'ffiOtti-rk. tli7]fifii;(i:RDiff k5r^„ i/^. 
AMl«i2 R F11 **MM«aiS*t&fcft, R Fi i k^r 
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RFii&ffHifiLNA 1 5^A^JffiKR D iff t^lZ— 

[00 3 9] 3£EJ140C + t L" (i\ f 0 

-CM?IJ;±WS „ fofMffiflMOfflaaBtCli, C + fcL- <7j 

SVVlfcfcWBLTU*. -T^*>. c + tL- eOM?'J 

[004 0] 4fc. m5C0X 3Cil»LNA 1 5i:7 
>"r A;£ffl£ff4 5 £l!««igH-&*£\ ISM I C 5 2 

mmwmt± 1 <a bi^t, ffifflmstt 1 s o • zmmiz 
±io° OTk-rs^w^-g.. £*i3f<o«iit3ktejs 

o %<7) ; s- 5 -y K fciW t & -smtrfo tfftfr ~> tz . 
[004 1] 0KSth±«o»S*^-tS t , Mia 

c7)R Fil £;R Diff t4. 2 R Fil = R Diff /2 £}fJS.^-&*§ 

m-oX. <I<7)*§-£-(4. L t = L-=R Diff /2« 0 - C + = 
C" = 2/ (R Di f f • <u 0 > T" J fX.^iX-S 0 ££>t. GH 
zff^flFjaft-CIA, IgII±^T5 0^tJb§, Mia 
WiiSt, 2R Fil = R Diff /2 = 50Qtt^;i; 

« v yf- ASfflt^wi-e § . mmm l n a i 5 4 ^ 

(4^«jffi?M ix.l8t wfflSSSKfctt a # < ofBffi* 4 
[0042] JELhoBttWiES 5 SfflwcBMBLfc* 1 , El 
WfcPiS L fc # . ? r-JBJ s a W38g» y a )V 9 mtfcfc 

h \ a± 7 y—m f b a r ? i )v?mkx°h -> x i> £ < m 
[0043] mzmmwm 5 i^-t, ej 1 5 . mieiz 

ftWjrf77WJ^7pt 0 @90«JWC, HI 

5(±9^— »SAW^^jS»7 A)V?, EJ1 6i±yY~m 
FBAR7^^^*i^t, Ell 6 (b) (401 
6(a) C9A-A' iH±C9$r BEITS) & . i£*£U SA 
W7-i;^f772 8, FBAR7^/t/^f 77"2 9t 

[0 044] m$*<T>2 5*i'SAW7^/^f7728. 
F B A R 7 a )V 9 f- -y T 2 9 <7)A7JS^-T\ 2 6 i: 2 7 
^MKtfSL N Al 54 fctiatMJBM i x . 18k fi&gTf 

h%\wsw.i<r>^^Fx-hh . ^ti^comxn. s 

AW7 ^Mfy72 8, FBAR7-<;^f772 9 

±fc#fiffiW^rL + , c + . l- . c- Sr^TSAWftJg 
#s&£M4FBART'«j£^£f?J£^L^\ 07, EJ 
8 fc^-T J: -5 lz— g|5£ f - -y 7° AT'ffM-t S t» ^ < PI 

[ o o 4 5 ] ej i 7 itzmmmme z^-t <, si 7(4. ja 



l^f-h'^jiW^ill. 2 G Hzfjffli^fi 
w-^f'J#7cScMWC DMA (Wideband CDMA) ffl 
«5f5««^Tft4. WCDMAtlt ilfIJlW±fT = 
1 920-1 980MHz, SflJU?£lW4fR = 2110 
-2 170MHztJ&5 ( JSgPJBtilf^^T 

y^-?-ftffl^(ix-f -y^^ffl^-r. mtmafttiiizy a 

[0046] Tyf-f-^m^A 5{:iSfLNAl 5i 

j3mttkwm&mi&rc&& s aw4±«^ i 9 a , i 

9b (afc|JFBAR20a, 20b) S.VWJilS4S 
^ffc-g. S AW4±|S^2 1 a, 2 1b (JfcliFBAR 
22a, 2 2b ) £fflWt2#H£L, ^tL-?'tL$r^ 1 O 

sfimaiTjsi^ 6 2 o^ftmajTjs^ 7 fc -r s . 

[0047] iiX^OS^-6, 7 kHI&LNA 1 5C0^ 

»A**F*a»a(s»t*fc^ , c*«. saw* 

Bl9a, 19b (i«4FBAR20a, 2 0b) 
at/M50JR^^iiST* S SAWSS2 la, 21b 
(4fcttFBAR22a, 2 2 b ) (4. 7y-i?*iits 

7^;^«f77rttfitt^^:iU*L«\ 
El 5 C^rf J: 3 Cf - >y T^V^mm^X L & < s EJ 7 . 

EJ8o i 3 fcW#*«»#*>*T t J^v\ 

[0048] BJ*^ 5 3(4SfI^ftJHiS7 -f 71^^ , 59 

imm&7s,m%z7 dv?, 6 o , 6 1 xa>- 

ft ^ o 

[0049] MiaHSfi^t'fiftJlfeT' 4 ( sJliS 
[0050] 

& v >(4if yxt at* hCD MAftmcr>tQmza\^xm 

ASitS^rHtt^ffit:SJV^>f l^y bnyys-y 3 y 

kHi&^LNAJbS^Jiiy^M i x. ^UtiJiMSr^T 

t^:t§^wfc5. *^BJJOHuiaJljS;(;J; >A ^ifc^ 

[EJMWffim^fUHfl] 

[EJl ] 7S' = yx-TWS = yx^milI^c7)fU0J!ET* 

c ei 2 ] maco EGSMkDcs commkMsz ^rn 

[ EJ 3 ] fa T;W ^> KS*«7o -y £ . 

CEJ4 ] *^|BJ!<J0SISS^ffi l (:(ISfa7;l^> KfflT 
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&^-rnisi0T'^>-s» o 

[06 ] ^IMBtiftry-r^^fflS^saiSfiffi^Si? 
Sr^Wl^M i x. £^rf I C£it8£6RUyR 

ft 3RtB:*J#P*3atoB L N A £^rri> iSJUjg I C £ W3& 

[08] ^ii^osaigiSBafciffi&r^^ftfflakos 

fl^ffi^S^ SrHMffg L N A « jh* i c izWM 

[09 ] *?KI§tf>3tll0K)B4 tffiSTV-r-J-ftfflifcOS 

[010] s a wit«n t -e crmmm% z ^tmv * 

[HI 2] S AWiti^t F B ARO>f yf^>X# 

[Hi 4] Ttm^mmm^^tmvh^. 

[Hi 5] 7f-»S AWMf 7 ^ ;^ 

[HI 6] *lf Cfll) 7 ^ F B A R 7 

[HI 7] *«fflt i « WC D M Afflr t*ffl»^) 
MfcWCD MAS^7"n -/ ? HT* & o 

1, 8 7 f S A WM^7 I) J i^(i7 ^' - 



FBAR7^/W 

1 o 



3, 
4, 
5, 
6, 
7, 
1 5 
1 6 
1 7 
1 8 

1 9 

2 0 
2 5 
2 6 
2 8 
2 9 
44 
4 5 
4 6 
4 7 
4 8 

4 9 

5 0 
5 1 
5 2 
5 3 

5 9 

6 0 
6 1 



1 1 

1 2 
1 3 
1 4 



HiJj^ L N A 

mShBM i x . 

2 1,23 S AWftB 
2 2,24 FBAR 

2 7 ttijl^ 

SAWSB7 ^^»MLtf77 
FBAR7^/l/^HMLJtf 77° 

EGSM<7)3tlft3iX-f 7f 
DC S^ff^X-f 



[Hi] 



[02] 




43 



43 



A /4£^- 








— 1 p A /4*^- 



43 e /^^m^ 
42 



-OO— -42 \ ^ 



:GSM 



DCS 



fT 



fR 



880 



17t0 



Wffi 



915 925 



960 



fT 



fR 



17B5 1805 



1880 



[HI 3] 



[HI 4] 



o 



J 



L" 



I 
I 



T 
I 



1 



o 
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[03] 



[04] 



7>tr 




Rx(EGSM) 




10 

Rx(DCS) 



O Tx(EGSM) 



OTx(PCS) 



o 6 

Vcont(LlCS) Vcont(EGSM) 



[05] 



[06] 



4U 52 



J 



15 



-777- 




RFil 



? 3 



7 




LIMA 



+ 

o 



15 



45 



52 

_1 RF-ic 




[01 1 ] 



[01 5 ] 
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[H7] 



[08] 



45 




19b (20b) 53 



52 

j RF-I C 




21b 

(22b) 



[H9] 



21a 

4 ( ° (22a) 




21b 

(22b) 



19b (20b) 



f 



t 



*WBEItt 



[HI 0] 





(tO) )02--359542 ( P 2 0 0 2- -3 5 9 54 2 A) 



[017] 



7VTT 

44 



fr 19?0~198O MHz 
fa 5) 10-2170 MHz 



45 



1 6 



Rx I .adder %L 1 9a 

nDhrlOhrlDi 



7^" 




I I 



7ny h^.— >?C0^; 



(51) Int. CI. 7 

H 0 4 B 1/50 



F I 
H 0 4 B 



(##) 



1/50 



mmm mm mm 

s^**^TtJ«M^tff i mm assist 



(72) ^mm fm mm 

F^— 5J097 AA29 AA33 BB11 BB15 CC01 

DD21 KK08 LL03 
5K011 DA00 DA21 DA27 JA00 



